This paper studies the upper tail distribution of the business group size in Taiwan. Our empirical study was based on the top 100 Taiwan business groups ranked in annual revenue, asset and employees during 2003 to 2009. We find that the group size distribution is fatter-tailed and gradually deviated from the Zipf's Law. Moreover, the law of proportional effect is violated.Specifically, our result shows that the larger business accompanies larger growth rate.
Introduction
Gilbrat's rule of proportional growth states that the growth rate of a firm is independent to its size. This leads to a lognormal firm size distribution and its upper tail taking the shape of Zipf's distribution. Using data from different industries, different countries, and different firm size measures, this rule has been examined in a spate of literature for a long time (For a survey, see Sutton, 1997) . This rule, however, is still debatable when examining empirical evidences.
Some researchers show that the real firm size of big companies is smaller than Gilbrat's prediction. According to information of U.S. publicly traded firms from 1988 to 1997, Axtell (2001) suggests that the firm size follows the Zipf distribution except for the extra big firms. By using data of US manufacturing industries, Hall (1987) argues that the growth rate can be decreasing with the size of a firm. Consequently, firm size distribution is not closing lognormal but rather more concentrated. Stanley et al. (1995) shows that the log-normal distribution fits US firms' size, but in the upper tail. Specifically, their result suggests the upper tail is relatively thin. This finding is also confirmed by Fujiwara et al. (2004) by studying the data of France and UK.
On the other hand, some research finds that the upper tail of the firm size distribution is fatter than log-normal. Kang et al. (2011) studied the inequality of the scale of Korean firms and shows that the top companies are relatively large to the log-normal and this inequality is quite severe prior to the 1997 financial crisis. Hernandes-Perez et al. (2006) suggest that the log-normal distribution describes the data of developed countries better than that of developing ones.
To summarize the previous research, Gilbrat's law fits the firm size distribution well for many developed countries, although some find that there is a thinner upper tail. Conversely, for most of the emerging economies, the firm size distribution is more dispersed and is with an upper tail which is fatter than log-normal. Using the data of Taiwan, this study attempts to explain this difference with the consideration of the culture of business group in emerging economies.
The management and operation of a firm are usually getting better as its scale is getting larger. Based on the view point of comparative advantage, Faria's (2008) model suggests that a firm with high managerial skills has a higher opportunity cost to developing a new technology than one with lower managerial skills. Thus, during an age where technology transforms quickly, many large companies will not invest on research and development of new products. Instead, they merge smaller companies to quickly enter a new product space. Additionally, besides using mergers to quickly increase growth, many emerging market companies will also choose to enter strategic alliances with smaller companies to achieve the same desired results. This is usually done by taking a minority stake in the smaller company or through a share swap. Under this structure, many independent companies come to form a larger entity, which we usually refer to as business groups.
The popularity of business groups could affect the firm size distribution to not follow Gilbrat's law. If a company chooses to invest its earnings in other companies, a company's growth will only be reflected on its assets, but neither on the number of employees nor its revenue. Consequently, we would not have a log-normal distribution if we use employee number or revenue to measure a company's size. Specifically, because the large companies do more likely to transfer their investments, this deviation occurs especially on the upper tail of the distribution.
In reality, in many emerging economies, many companies use a business group structure to work with others, as one entity. Therefore, it is reasonable for us to regard all of the group members as one business entity. This research uses business group as the unit to measure the business size and to look into the size distribution of Taiwanese business groups.
The rest of this paper is organized as follows. Section 2 introduces the methodology for assessing the distribution of business group sizeinTaiwan. Section 3 applies the descriptive statistics and Zipf plot to top 100 business groups recorded by CCIS Company from 2004 to 2009. Finally, a brief discussion is given in Section 4.
Data and Methodology

The Data
One area of the difficulty for this research is on how to define a business group. Many academics have tried to define and explain a business group, such as Leff (1978) and Khanna and Ravkin (2001) among others. (Note 1) These definitions, however, are often abstract and not clearly defined. Our research uses the concrete definition by China Credit Information Service (CCIS) to help determine Taiwan's business groups. According to the standards of CCIS, a business group must satisfy one or more of the followingseven, objective conditions for us to recognize it as such, before we scrutinize it for other subjective conditions.
(1) The shares held by investment companies are more than 50%. Or mutual investment between companies and each hold more than 33% of shares in each other. Or less than the above ratio, but in fact, holds large portion of the company's shares and has direct control.
(2) The company and the core company have more than half of the same shareholders or investors.
(3) More than half of the board of directors, independent directors, and executive shareholders, are the same at both the company and the core company.
(4) The company and the core company have more than half of the directors, independent directors, executive shareholders, shareholders that represent the company, and the general manager who are spouses or relatives in a third degree relationship.
(5) The company, based on the No. 7 communique of the accounting standards, must submit a consolidated financial report with the core company or one of its subsidiary company.
(6) The company and the core company are under the same supervision from a supervisory entity.
(7) The chairman or general manager of the company is the chairman or general manager of the core company. And the company business address is the same as the core company.
According to the above classification, 100 to 300 Business Groups are identified. Our research uses asset, employee, and revenue to measure and carry on statistical research.
Method
Suppose that the random variable X (asset, revenue and employees) isthe size ofenterprise groups and F x is the distribution of X. Let x , … , x be a set of observations of X, n is number of enterprise groups.
x , … , x is a descending order array of x , … , x . As a result of i n ⁄ 1 F x , i 1, … , n, F · is an empirical distribution of X, log i log 1 F x log n .
Equation (1) points out the log of the rank can be transformed to the distribution function. However, many literatures show that the distribution of firm size follow log-normal except for top firms. When log X follows normal distribution with mean  and variance σ , i.e. X follows log-normal distribution. Equation (1) can be written as
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Where Φ is the standard normal cumulative distribution, so log x σΦ 1 µ.
Zipf plot is draw by log x in equation (2) and company size. With the aid of the Zipf plot, it accentuates the upper tail of the distribution and therefore makes it easier to detect deviations in the upper tail from the theoretical prediction of a particular distribution; the Zipf plot is particularly useful for analyzing this question (cf. Stanley et al., 1995) . The data series used are those of the non-financialcompanies listed on Taiwan stock markets. Figure 1 shows a histogram of the log of asset, it seems to fit the log-normal reasonable well. However, Zipf plot in Figure 2 shows the actual Zipf plot lies roughly above the theoretical plot of the largest 100 firms. Therefore, Gibrat's law is not satisfied in Taiwan. 
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International Journal of Business and Management Vol. 9, No. 4; 2014 In the equation (3), the coefficient β is called the Zipf's coefficient and can be used to measure the dispersion across the firm sizes for the large firms.
Empirical Results
This empirical study was based on the top 100 Taiwan business groups ranked in annual revenue, asset and employees, respectively. The source of the datawas the CCIS for the period between 2004 and 2009. Table 1 reports the descriptive statistics of group sizes for the years between 2004 and 2009 and shows that the average group size increases as time increases. We also find that the standard deviation for the size of groups increases over time and it increases more rapidly than the mean size. Moreover, the growth rates of the mean size of top 10 large groups are larger than those of whole the sample in most periods. These empirical evidences suggest that the larger groups grow more quickly than smaller ones, and this result shows that the law of proportional effects is not support in Taiwan's case. Table 2 reports the estimates of Zipf's coefficient β in equation (3), theircorresponding standard errors, and the coefficient of determination (R 2 ), for the chosen seven years. Although there is no significant evidence to show that the size of the groups deviate from the Zipf distribution, it is trivial that the coefficient gradually increases over time. This result is consistent to the implication that we suggest from Table 1 , and finds that the group size distribution got more and more dispersed during the research period.
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International Journal of Business and Management Vol. 9, No. 4; 2014 128 To explain the finding of our empirical evidence, the deviation may attribute to the grouping synergy on the business size. As we have mentioned, the large group usually rapidly extend their business scope by strategic alliances or mergers and acquisitions. This results in the business size to disperse over time.
Another reason to explain our result is the loosening China policy. Taiwan's government gradually lifted restrictions on the giant manufacturers to invest in China after 2000. Due to low-wage laborers and a large domestic market in China, the giant business groups gradually turn toward to China's market. This suggestion can be support by the rapidly increasing number of employee and the revenue in Table 1 .
Conclusion
Previous research finds that Gilbrat's law fits the firm size distribution well but in the upper tail. Specifically, the empirical evidences find that there is a fatter tail for emerging ecomomies. During the last decade, because of the quick capital accumulation in the emerging markets, more a more companies in the developing countries got rapid growth by merging other companies and strategic alliance. The current trend results in many giant business groups in the developing countries. This paper uses the size of business groups instead of individual firms as our sample to study the business size distribution. Our goal is to examine whether it is one of the reason to explain the deviation of the Gilbrat's prediction for the developing countries.
Using the empirical evidence of Taiwan's large business groups, our study finds that the group size distribution is fatter-tailed and gradually deviated from the Zipf's Law during this decade. Our empirical evidence suggests the result may due to the rapidly extension on the giant business groups. The law of proportional effect is violated for the non-financial business in Taiwan. Specifically, the large business entities have greater growth rate. We suggest that the results may because they usually extend their scope by strategic alliance or mergers. Although we do not provide explicit evidence to support this conjecture, the issue is of interest for further research. www.ccsenet.org/ijbm
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